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S-burst has been observed by both sweep frequency spectrum receivers and WFRs that has high time and
frequency resolutions lLitvinenko et all, 2004; Nigl et all, 2007; Ryabov et all, 2007]. However, L-burst has
not been observed by high performance receivers such as WFR･ One of the reason is that the amount of the
data obtained by WFR, are too huge to deal with･ The data rates becomes 160 Mbytes/s and difficult to store
and analyze,
we developed the WFRthat can operate for eight hours to observe Jovian DAM emission continuously･ By
selecting the output data can be reduced to 16 Mbytes/S･ Therefore observation of Jovian DAM emission
could be performed since March 26, 2008 to Sept･ 16, 2008･ During the period four Io-B events and two IoIA
and l0-C events were detected.
we fわund u血own phenomena in the血ta obtained on June 4, 2008･ The phenomena showed suppressed
spectra. Riihimaa et al. (1981) named suppressed spectra in the Jovian DAM emission whose characteristics
were similar to that of S-burst, as fast-drift shadow event (FDS-event). However, the driR rate of the sup-
pressed spectra observed on June 4, 2008 by the WFR was different from S-burst and FDS-event･ We named
it slow-driR shadow event (SDS-event).
The SDS-event showed leading edge and trailing edge in the dynamic spectra･ Both of the edges decreased
and increased its drift rate at frequencies of 21.5 MHz and about 22 MHz･ The parallel velocityofthe radia-
tion source of the edges of the SDS-event along magnetic field line were estimated based onthe drifhate
changes･ It is found that the decreasing and increasing of the parallel velocityCould be explained by inertial
Alfven wave theory. The nuctuations of the background plasma densityestimated by the change of inertial
Alfvin wave velocitywere in a range in 103 - 2 × 104/cm31 The variations are within a variation･range of
plasma densitynear the Jovian 'ionosphere estimated by radio occultation experiments lHinson et al, 1997;
Majeed et al" 1999; Perry et al･, 1999; Ajello et a1., 2001; Melin et al., 2006]･
It is also fわund mat the background radiation or L-burst showed wave-shape modulation in the丘equency
range of over one MHz in the dynamic spectra･ The estimated modulation frequency was 15 Hz･ It is similar
to the typical resonance frequency of Alfven wave with Jovian ionosphere, 20 Hz, estimated by previous stud-
ies lSu et a1., 2003; 2004; 2006; 2007; Ergun et al･, 2006; Hess et al･, 2007b; Arkhypov and Rucker, 2006;
2007; 2008].
Not only event study but also the statistical studies on driR rate of the SDS-event andthe wave-shape
modulation of L-burst were pe血med･ The result suggests that me血氏rate of bom the SDS-event and也e
wave-shape modulation of L-burst were similar.
We also found some spectra with transient characteristics between SDS-event　and the wave-shape
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modulation of L-burst. Both evidences suggestthat the SDS-event and wave-shape modulation of L-burst were
same phenomena and they can be explained by inertial Alfven wave theory･
We conclude that we found evidences of existence of Alfven wave near the Jovian ionosphere, by high
time and frequency resolution observation of L-burst uslng the WFR･ The existence of AlfVen wave near the
Jovian ionosphere has been suggested by several researchers as mentioned above･ However, the suggestions
were based on theories and obseⅣations of S-burst･ We propose a new obseⅣation technique fわr obseⅣation
of Alfven wave near the Jovian ionosphere.
we also have shown the importance of continuously covered observation of the Jovian L-burst using the
receivers with high time and high frequency resolution･
木星デカメートル電波微細時間構造の1つであるS-burst (ミリ秒スケ-.ル)は従来より高時間･周波数
分解能を持っ受信機で観測されてきた[Litvine止o et al･, 2004; Nigl et al･, 2007; Ryabov et al･, 2007]｡
しかし木星デカメートル電波のマクロ時間･周波数構造体であるL-burst (分スケール)は時間･周波数分
解能の高い受信機で観測されたことはなかった○最も時間･周波数分解能の高い受信機はRFの直接取得







その現象は背景放射であるL-burstを抑制するスペクトル現象であった｡ Riihimaa et al･ (1981)はS-burst







































dri氏shadow event (SDS - event)と命名し詳細な解析を行った｡
sDS-eventはダイナミックスペクトル上でLeading edgeとTrailing edgeを示した｡両edge共に21.5
MHz,及び22MHz付近でドリフトレートの増減を示した｡また背景放射として出現していたL-burstが
ダイナミックスペクトル上で波状の変調を受ける現象が観測された｡出現周波数帯域幅は1MHz以上で
ありモジュレーション周波数は15Hzであった｡ Alfvin波と木星の電離層上部との共鳴周波数は20Hzと
見積もられておりその値とはぼ一致する｡ SDS-event及び波状のL-burstのモジュレーションのドリフ
トレートを計測した｡統計解析の結果sDS-eventと波状のL-burstのドリフトレートはほぼ同じである
ことが分かった｡
波状のL-burstのモジュレーション周波数がAlfVen波と木星電離層上部の共鳴周波数にほぼ等しいこ
と､孤立波を仮定したsDS-eventの波長がSDS-eventの1eading edgeとTrailing edgeとの間の磁力線平
行方向の空間距離に等しく波状のL-burstのモジュレーションが出現した空間距離に近いこと､ SDS-
eventと波状のL-burstのダイナミックスペクトル上のドリフトレートがほぼ等しいことから､ sDS-
eventと波状のL-burstは同一の現象であり両現象共にAlfvin波で引き起こされたと考える｡
高時間･高周波数分解能でかつ長時間の連続観測が可能なwFRによるL-burst観測から木星電離層近
傍でAlfven波が存在することを示す波動現象を発見したと結論される｡ AllVen波が木星電離層近傍に存
在し得ることは理論及びS-burstの観測により示唆されていた｡それらに加えて本研究ではL-burstのモ
ジュレーションを観測するという新しい観測方法を提案することとなった｡
本博士論文は,論文提出者が自立して研究活動を行うに必要な高度の研究能力と学識を有することを示
している｡したがって,越田友則提出の博士論文は,博士(理学)の学位論文として合格と認める｡
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